is essential and, with Mr Meredith Brown, a small series of operations was commenced in 1954; the children selected for operation were those with a severe curve and in whom the standard methods of treatment had failed. The operation had been used in only a few patients and for only a few years, so that we are not in a position to assess its value. It must be emphasized that as a method of treatment we are still only at the stage ofexploring its potentialities; but, as an approach to the scoliotic spine, we have no doubts and we are enthusiastic about its possibilities.
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The essence of the operation is to try to control vertebral growth; that is, to prevent growth on the convex side of all the vertebral bodies constituting the primary curve, while still allowing growth on the concave side.
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Fig 1 The shaded area shows the extent ofthe gutter from which bone and cartilage are removed Nachlas & Borden showed that stapling the vertebral epiphyses was capable of producing scoliosis in dogs, as well as of correcting the deformity so produced. Stapling for congenital scoliosis was described in 1954 by Smith et al., but, as was shown by the discussion which followed this paper, many surgeons doubt whether stapling by itself can exert enough force to correct a severe scoliosis in the young. In 1960 McCarroll and Costen described 4 cases of attempted treatment of scoliosis by unilateral vertebral epiphyseal arrest; they failed to control development of the curve, but they dealt with only three or four vertebra and not with the entire primary curve.
Technique
(1) The patient lies in the lateral position, with the convex side of the primary curve uppermost. The rib which arises from the apex of this curve is excised.
The parietal pleura is incised along the length of the skin incision, and a rib spreader inserted. As the lung collapses, the view of the spine displayed is quite astonishing. Almost at the very surface of the wound the vertebral bodies present themselves, and severat bodies are readily available for operative procedures. To those who have never approached a scoliotic spine in this way, the ease of access is a revelation.
(2) The parietal pleura is now divided again, this time more posteriorly, along the line of those vertebrx which it is proposed to fuse; that is, the vertebrae which constitute the primary curve. In this area the intercostal vessels are tied and divided between ligatures.
(3) A longitudinal gutter is next cut along the spine. In length the gutter extends upwards and downwards from the apex of the curve, until it includes the whole of the primary curve; in width the gutter is one-third to one-half an inch, according to the size of the bodies; and in depth it is about half the diameter of the vertebrae (Fig 1) . Bone, cartilage and disc substance are scooped out until there is one continuous groove throughout; the epiphyseal (growth) cartilage is of necessity removed as part of the scooped-out material. If more access to either end of the primary curve is required, the rib spreader is taken out, and a second incision made in an appropriate nearby intercostal space; through this the rib spreader is reinserted.
(4) The bone which has been cut away is denuded of cartilage and packed tightly into the bottom of the gutter. On top of these chip grafts the excised rib is placed. In order that cancellous bone should be in contact with cancellous bone the rib is first split along its entire length; the split halves are easily bent to fit accurately into the gutter. A bone graft is thus fashioned which holds the chips in place.
(5) The pleura is sutured over the graft and the anasthetist re-expands the lung. These measures are sufficient to hold the rib in place. The incision is closed, leaving a rubber tube connecting its cavity with an under-water seal. Muscle and skin are then sutured and the tube is removed in forty-eight hours. Less importance is now attached to trauma as a major basic factor in the production of intervertebral disc herniation. The probable role of the fluid content of the nucleus pulposus has been stressed previously (Charnley 1952 , Naylor 1951 , Naylor & Smare 1953 , and Bush et al. 1956 ) and the possibility of an endocrine factor initiating the sequence of changes leading to an increased fluid absorption by the nucleus pulposus, and hence rise in intradisc tension, was suggested by us as a Section ofOrthopaedics possible factor in the development of the disc syndrome (Naylor 1951 , Naylor & Smare 1953 . Hirsch (1951) reproduced typical low back pain by raising the pressure within intervertebral disc by injection of saline into the nucleus pulposus. Scott's report (1955) that in voles subjected to 'stress' and therefore increase in adrenocortical activity, as induced by fighting, the volume of the nucleus pulposus was greater than in the control animalsappears to support our hypothesis. Feffer's report (1956) on the beneficial effect of intradisc injection of hydrocortisone in 67 % of a series of 55 patients suffering from lumbar disc prolapse, whilst indicating direct action of the hormone rather than any general disturbance of water balance, serves to support an endocrine hypothesis but is contrary to what one would anticipate from Scott's work.
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In an endeavour to examine the possible effects of changes in general or local water balance in lumbar intervertebral disc prolapse, we undertook an investigation of the effect of administration of ACTH in such cases. ACTH was used because of its known effect on both mesenchymal tissues and the distribution of water and electrolytes between various fluid compartments of the body.
The present report concerns the effects of ACTH administered intravenously to 38 patients suffering from lumbar intervertebral disc herniation.
Selection ofCases
Only those in whom the diagnosis of lumbar disc prolapse could be made with certainty and who were experiencing considerable pain, limitation of lumbar movement, with a leg-raising test at 60 degees or less from the horizontal, were admitted to the trial. Previous history of peptic ulceration or hypersensitivity to ACTH protein excluded some patients from investigation. Of 38 patients submitted to trial treatment, 31 were males and 7 females, whose ages varied between 16 and 61 years. Over half the patients were between 26 and 40 years of age.
Experimental Method
Following admission to hospital, the patient's clinical condition was re-assessed after a period varying from ten to fifteen hours' bed rest, i.e. overnight, no significant change being found in the clinical signs and symptoms of any patient. Skin tests for ACTH protein sensitivity were made, blood pressure recorded and serum electrolyte estimations made. An intravenous drip was set up using an arm vein and a fixed volume of fluid, i.e. 2 litres of 5 % dextrose in water, was given to each patient over a period of forty-eight hours. 1,000 units c'f heparin and the requisite quantity of ACTH were added to the volume of fluid administered. The dosage of ACTH varied from nil to 400 i.u., the presence or absence, and amount, being unknown to the clinical observer. The hospital pharmacist, who made up the solutions, withheld the details of dosage until all the results of the series had been examined and tabulated.
The patient was kept on a salt-restricted diet whilst the oral intake of fluid was limited to 1 2 litres per day. Movement within the restrictions imposed by the intravenous drip was allowed. The straight-leg-raising test, blood pressure and subjective symptoms were reassessed after twentyfour hours and forty-eight hours when the infusion was discontinued. Blood electrolyte examination and complete clinical reassessment were made immediately after cessation of administration of the intravenous drip infusion and all results recorded refer to that period. Subsequently all patients had a lumbar plaster jacket applied, were discharged from the ward, and followed up at intervals for at least three months.
Results
The results obtained after forty-eight hours' intravenous drip infusion and before application of a plaster cast are classified as follows:
Nil:
Slight improvement: a little symptomatic relief but no objective improvement Moderate improvement: considerable symptomatic relief and objective improvement short of complete relief Complete symptomatic relief: complete freedom from both sciatic and lumbar pain No patient showed an exacerbation of symptoms or was made worse in any way by the transfusion.
Complete symptomatic relief was obtained in 12 patients, of whom 2 were female, whilst 12, of whom 2 were females, showed moderate improvement as defined above. 8 were only slightly improved and no change was noted in 6. Of the 24 patients who obtained complete or moderate relief of their symptoms all but one have remained free from pain during the subsequent period of observation. The solitary exception relapsed within three days of the cessation of administration of ACTH, but subsequently obtained complete relief by a further administration of the hormone for forty-eight hours. One patient obtained complete relief with a nil dosage, but it was notable that this patient gave only a short history, symptoms being present for seven days prior to initiation of treatment. No relationship between the patient's sex and response was apparent. Of the cases treated the symptoms were of spontaneous onset in all but three. Three cases developed following injury and of these two were 284 Proceedings ofthe Royal Society ofMedicine 16 only slightly relieved and one moderately improved by therapy. Within the dose range employed, the effect on the symptomatology is not closely related to the total dose of ACTH administered. Whilst improvement in physical signs was noted in those responding favourably to ACTH the subjective relief, i.e. diminution of pain, was more marked than one would anticipate from the change in physical signs. Relief of symptoms and signs usually became evident during the first twentyfour hours of administration of the hormone.
The serum electrolyte before and after therapy showed no consistent changes and using the Student's 't' test, statistical analysis showed no significant change. There was no significant effect on the blood pressure readings.
The patients were divided into five groups on the basis of the amount of ACTH administered, and the clinical result, to facilitate statistical analysis, was awarded an arbitrary score. An analysis of variance then carried out failed to demonstrate a significant difference at the 5% level between the groups who had ACTH and the group who had intravenous glucose alone. Comment ACTH by its stimulatory action on the adrenal cortex may theoretically be expected to have two mutually antagonistic effects on the symptoms arising from lumbar disc herniation. Thus, if the disc participated in the general retention of water that occurs in the body following prolonged administration of ACTH we might anticipate an exacerbation of symptoms. On the other hand the known beneficial effect of ACTH on mesenchymal inflammations and degenerations would tend to alleviate the disc syndrome. Although in this series no evidence for the first effect was noted, the failure to demonstrate a clear-cut beneficial effect of ACTH may be due to the interplay of these two factors in any one patient. In those patients, who showed complete or marked relief, approximately two-thirds of the series, the beneficial effect was evident within twenty-four hours and well developed at the end of the forty-eighthour treatment period. Such a period of very incomplete bed rest, even allowing for the preceding overnight stay, would of itself be insufficient to account for the marked and rapid improvement, especially as many had been treated ineffectively with bed rest by their general practitioner prior to reference to hospital.
The failure to demonstrate any significant change in the mean electrolyte concentration of those patients receiving ACTH and the rapidity with which the relief of symptoms and signs was apparently obtained, would seem to indicate that no major general shift of water between the various compartments of the body had occurred. It should be noted, however, that in this preliminary survey no attempt was made to measure plasma volumes or the volume of extracellular fluid. Such changes might mask changes in electrolyte concentration and need further investigation.
Although the results of the statistical analysis do not warrant the adoption of ACTH as a method of therapy for the treatment of lumbar disc herniation, the clinical effects obtained with ACTH in this small series are of considerable theoretical interest. It should be apparent from the above that they offer support to the theory that herniation of the nucleus pulposus represents some alteration in the disc's capacity for water imbibition. The position would appear to warrant further trials with other agents known to influence cell permeability and the exchange of water and electrolytes across biological membranes. Using an image intensifier it is possible to take cine radiographs to show the fate of radio-opaque media injected into the medullary cavity of bone. Under general anaesthetic with fluoroscopic screen control a troca and cannula of external bore 3 mm can be readily inserted into the medullary cavity. After a suitable test injection, 10 ml of 60% Urografin, sterilized by autoclaving at 15 lb/sq in. for 20 min, is injected in 10 sec and filming commenced immediately.
Intraosseous Venography Using Cine
This procedure is less cumbersome and more frequently successful than the routine still radiographic venogram and has the advantage of producing a dynamic record of the fate of the injected dye rather than a simple anatomical display of the vessels.
A film was shown to demonstrate the cine venogram of the hip region before and after intertrochanteric myelotomy.
